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Election/Restrictions 
Restriction to one of the following inventions is required under 35 U.S.C. 121: 
L Claims 1-8, and 10-11, drawn to a process for passivating titanium dioxide 

nanoparticles, classified in class 427, subclass 407. 1 . 
II. Claim 9, drawn to a composition for screening ultra violet radiation, classified in 

class 424, subclass 59. 

Distinctness 

The inventions are distinct, each from the other because: 

Inventions I and II are related as product and process of use. The inventions can be shown 
to be distinct if either or both of the following can be shown: (1) the process for using the product 
as claimed can be practiced with another materially different product or (2) the product as claimed 
can be used in a materially different process of using that product. See MPEP § 806.05(h). In the 
instant case the product made by claimed process can be used for preparing a thermoplastic 
composition wherein passivated TiC>2 nanoparticles are dispersed in a thermoplastic material. 

Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

During a telephone conversation with Jessica M. Sinnott on December 21, 2006 a 
provisional election was made with traverse to prosecute the invention of Group I, claims 1-8, and 
10-11. Affirmation of this election must be made by applicant in replying to this Office action. 
Claim 9 is withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being 
drawn to a non-elected invention. 
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Applicant is advised that the reply to this requirement to be complete must include an 
election of the invention to be examined even though the requirement be traversed (37 CFR 
1.143). 

Claim Objections 

1. Claim 3 is objected to because of the following informalities: "sodium silica" should be 
changed to "sodium silicate". 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making and 
using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated 
by the inventor of carrying out his invention. 

3. Claim 3 is rejected under 35 U.S.C. 1 12, first paragraph, because the specification, while 
being enabling for pH 8.5-10.9 at time contacting the titanium dioxide particles with sodium 
silicate (See spec, page 4, lines 3-6 and Examples), does not reasonably provide enablement for 
"a pH of at least about 10". The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the invention 
commensurate in scope with these claims. The specification does not reasonably provide 
enablement for a pH of 1 1-14 at a time of contacting the titanium dioxide particles with sodium 
silicate. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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5. Claims 1-8 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 recites that each silica and alumina is deposited onto the titanium dioxide 
nanoparticles in an amount ranging from about 5 weight percent to about 18 weight percent based 
on the weight of the titanium dioxide nanoparticles in the mixture, which renders the claim 
indefinite because it is not clear how 5-18 wt % was calculated: whether it was calculated as being 
based on wet uncured hydrous oxide or on resulting oxide and treated or untreated Ti02. For 
examining purposes claimed amount of 5-18 wt % was interpreted as being calculated, according 
to the specification, as being based on wet uncured hydrous oxide and untreated Ti02 because the 
specification as filed shows that silica is present in resulting pigment (i.e. as oxide) in an amount 
within a range of 3.9-10.L and alumina is present in resulting pigment (i.e. as oxide) in an amount 
within a range of 3^2-14.5 (See page 15, Table 1). 



Double Patenting 

6. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection is 
appropriate where the conflicting claims are not identical, but at least one examined application 
claim is not patentably distinct from the reference claim(s) because the examined application 
claim is either anticipated by, or would have been obvious over, the reference claim(s). See, e.g., 
In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 1 1 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi 9 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re 
Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, All F.2d 438, 164 USPQ 
619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned with 
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this application, or claims an invention made as a result of activities undertaken within the scope 
of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b). 

7. Claims 10-11 are rejected on the ground of nonstatutory double patenting over claims 1,3- 
5, 8 of U. S. Patent No. 6,783,586 since the claims, if allowed, would improperly extend the "right 
to exclude" already granted in the patent. 

The subject matter claimed in the instant application is fully disclosed in the patent and is 
covered by the patent since the current application claiming common subject matter but broader in 
scope. 

Furthermore, there is no apparent reason why applicant was prevented from presenting 
claims corresponding to those of the instant application during prosecution of the application 
which matured into a patent. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 1968). 
See also MPEP § 804. 

8. Claims 1, 3-5, and 8 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1, 3-5, 8 of U.S. Patent No. 6,783,586. Although the 
conflicting claims are not identical, they are not patentably distinct from each other because 
although '586 does not expressly teach that alumina is deposited in an amount within a range of 5- 
18%, it is the Examiner's position that 4% amorphous alumina of Bettler et al in the resulting 
pigment of Bettler et al corresponds to an amount of uncured wet alumina within claimed range of 
5-15 % because the specification as filed shows alumina (i.e. as oxide) being present in resulting 
pigment in an amount within a range of 3.2-14.5 (See page 15, Table 1). 

9. Claims 1-8, and 10-11 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-8, 10-1 1 of copending 
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Application No. 1 1/008,368. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because it is well known in the art that photoactive 
semiconductor particles include TiC>2, as evidenced by US 4305082 to Kusakawa et al (See 
column 4, lines 46-47). 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

10. Claims 1-8, and 10-11 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-3, 5-12, 17, and 19-22 of 
copending Application No. 1 1/01 1,670. Although the conflicting claims are not identical, they are 
not patentably distinct from each other because the scope of the Application '670 is broader than 
that of current Application, because the sequence of adding components is not limited to any 
particular order. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claim Rejections - 35 USC § 102 

11. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale 
in this country, more than one year prior to the date of application for patent in the United States. 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this or a 
foreign country, before the invention thereof by the applicant for a patent. 
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Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

i 

13. Claim 10 is rejected under 35 U.S.C. 102(b) as being anticipated by Guez et al (US 
6200375). 

Guez et al disclose a method for treating titanium dioxide nanoparticles comprising 
contacting an aqueous slurry of the titanium dioxide nanoparticles with a phosphorous compound 
(claimed densifying agent) (See column 3, lines 60-62); treating the aqueous slurry with a source 
of silica to form silica treated titanium dioxide nanoparticles; treating the silica treated titanium 
dioxide nanoparticles with a source of alumina to form silica and alumina treated titanium dioxide 
nanoparticles (See column 4, lines 34-65). 

14. Claims 1, 3-5, 8, and 10-1 1 are rejected under 35 U.S.C. 102(a) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Bettler et al '278 (US 20030089278). 

Bettler et al '278 disclose easily dispersing (See PI) Ti0 2 pigment coated sequentially in a 
wet treatment process with hydrous silica and hydrous alumina both in the presence of citric acid 
wherein the resulting pigment is coated from 3 to 6% silica based on the weight of the untreated 
Ti0 2; and with from 1 to 4% amorphous alumina based on the weight of the untreated Ti0 2 (See 
Abstract). The pigment is coated using a process as claimed (See PI 1-19). Level of citric acid is 
typically 0.5% citric acid based on weight of untreated Ti0 2 (See P25). 
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Bettler et al '278 are applied here for the same reasons as above. Although Bettler et al do 
not expressly teach that alumina is deposited in an amount within a range of 5-18%, it is the 
Examiner's position that 4% amorphous alumina of Bettler et al in the resulting pigment of Bettler 
et al corresponds to an amount of uncured wet alumina within claimed range of 5-15 % because 
the specification as filed shows alumina being present in resulting pigment in an amount within a 
range of 3,2-14.5 (See page 15, Table 1). 

It is well known in the art that Ti0 2 pigment particles are typically of nanometer size for 
better dispersibility, or it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used TiC>2 pigment particles of nanometer size in Pritchard et al with 
the expectation of providing the desired dispersibility. 

15. Claims 1, 4-6, 8, 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pritchard et al (US 3,825,438) in view of Tooley (US 6,429,237). 

Pritchard et al disclose a process for coating titanium dioxide pigment with at least one 
hydrous oxide of a metal such as Si (See column 1, line 58), Al (See column 1, line 56), cerium 
(See column 1, line 56) comprises mixing an aqueous dispersion of a titanium dioxide pigment 
with tartaric or citric acid (claimed densifying agent) (See column 2, line 45) prior to adding any 
coating reagent (See column 2, lines 66-67) such as sodium silicate (See column 1, lines 71-72) 
sodium aluminate (See column 1, lines 68-69). The amount of hydrous oxide of silicon and 
aluminum may vary over wide limits, typically it can be up to 15 % (expressed as oxide) on Ti02 
(See column 2, lines 1-6). A rutile titanium dioxide pigment is milled before coating (See column 
3, lines 12-16). The densifying agent may be used in amount of 0.2 wt % (See column 3, lines 56- 
59). The silica layer may be deposited at 50 °C and pH 8.5 (See column 3, line 32-41), and 
alumina layer may be deposited at 50 °C and pH 8 (See column 45-50, line 32-41). 
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Pritchard et al fail to teach that: rutile titanium dioxide particles are milled to nanometer 
scale; and silica is deposited first, then alumina. 

Tooley '237 teach that rutile Ti0 2 for pigment has average particle size (See column 3, 
lines 49-50, 66) usually in the range 150-400 nm for effective performance as a white pigment 
(See column 4, lines 1-2). Preferably the TiC>2 is coated with silica first in an amount of 1-20 wt. 
%, and then with alumina in an amount of 1-10 wt. % (See column 4, lines 39-3). 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have used rutile titanium dioxide nanoparticles in Pritchard et al and have deposited on 
the nanoparticles first dense layer of silica and then a layer of alumina with the expectation of 
providing the desired white durable pigmentary titanium dioxide, since Tooley teach that rutile 
Ti02 for pigment has average particle size usually in the range 150-400 nm for effective 
performance as a white pigment, and coated with silica first and then with alumina. The Ti0 2 may 
be coated under the silica with other oxide coating (See column 4, lines 52-58). 

As to claim 6 , Tooley '237 teach that the coated Ti0 2 may be further treated with organic 
material, such as organosilane having the formula SiR.sub.l R.sub.2 R.sub.3 R.sub.4, wherein 
least one R group is a non-hydrolyzable non- functional organic group and at least one R group is a 
hydrolyzable group selected from the group consisting of alkoxy (See column 4, lines 59-67). 
Silane coatings are disclosed in U.S. Pat. No. 5,562,990 (See column 5, lines 1-2). 

It is well known in the art that Ti0 2 pigment particles are typically of nanometer size for 
better dispersibility, or it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used Ti0 2 pigment particles of nanometer size in Pritchard et al with 
the expectation of providing the desired dispersibility. 
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16. Claims 1, 3-6, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bettler 
et al '278 in view of Tooley '237. 

Bettler et al '278 are applied here for the same reasons as above. Bettler et al '278 do not 
expressly teach that TiC>2 are nanoparticles; and each of silica and alumina is deposited in an 
amount within a range of 5-18% (Claim 1). 

Tooley '237 teach that rutile TiC>2 for pigment has average particle size (See column 3, 
lines 49-50, 66) usually in the range 150-400 nm for effective performance as a white pigment 
(See column 4, lines 1-2). Preferably the TiC>2 is coated with silica first in an amount of 1-20 wt. 
%, and then with alumina in an amount of 1-10 wt. % (See column 4, lines 39-3). 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have used rutile titanium dioxide nanoparticles in Bettler et al '278 and coated with silica 
in an amount of 1-20 wt. %, and with alumina in an amount of 1-10 wt. % with the expectation of 
providing the desired white durable pigmentary titanium dioxide, as taught by Tooley '237. 

As to claim 6 , Tooley '237 teach that the coated TiC>2 may be further treated with organic 
material, such as organosilane having the formula SiR.sub.l R.sub.2 R.sub.3 R.sub.4, wherein 
least one R group is a non-hydrolyzable non-functional organic group and at least one R group is a 
hydrolyzable group selected from the group consisting of alkoxy (See column 4, lines 59-67). 
Silane coatings are disclosed in U.S. Pat. No. 5,562,990 (See column 5, lines 1-2). 

17. Claims 1, 4, 5, 8, 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pritchard et al in view of Brand et al (US 5,730,796). 

Pritchard et al are applied here for the same reasons as above. Pritchard et al fail to teach 
that silica is deposited first, then alumina. 
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Brand et al '796 teach that coating a rutile titanium dioxide pigment with cerium oxide and 
dense amorphous silica deposited thereon, and preferably an outer coating of alumina deposited 
thereon provides an improved durability, i.e., an improved resistance to photo chemical 
degradation (See column 1, lines 28-40). 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have deposited on TiC>2 particles of Pritchard et al a first layer of cerium oxide, a second 
layer of dense silica, and then alumina layer with the expectation of providing the desired 
improved durability, i.e., an improved resistance to photo chemical degradation, as taught by 
Brand et al. 

It is well known in the art that TiC>2 pigment particles are typically of nanometer size for 
better dispersibility, or it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used TiC>2 pigment particles of nanometer size in Pritchard et al with 
the expectation of providing the desired dispersibility. 

18. Claims 2, 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pritchard et al 
in view of Brand et al '796, further in view of Brand et al (US 5,700,318). 

Pritchard et al in view of Brand et al '796 are applied here for the same reasons as above. 

As to claim 2 , Pritchard et al in view of Brand et al '796 fail to teach that alumina is 
deposited under the silica layer. 

Brand et al '318 teach that durability and low chemical and photochemical reactivity is 
typically obtained by coating a pigment with silica, alumina , and other metal oxide coatings (See 
column 1, lines 20-26). Brand et al '318 teach that alumina-coated TiC>2 pigment (See column 3, 
lines 5-6) having a first coating of boehmite alumina, a second coating of amorphous alumina, and 
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a third coating of boehmite alumina exhibit good durability, dispersibility, and optical properties 
in plastic compositions (See Abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have formed boehmite alumina as a first layer in Pritchard et al in view of 
Brand et al '796 instead of cerium oxide since Brand et al '3 18 teach that Ti02 pigment having a 
first coating of boehmite alumina, a second coating of amorphous alumina, and a third coating of 
boehmite alumina exhibit good durability, dispersibility, and optical properties in plastic 
compositions, and Pritchard et al do not limit their teaching to specific order of metal oxide layers. 

As*-to claim 3 , Brand et al '318 teach that U.S. Pat. No. 3,409,454 discloses an alumina- 
coated titanium dioxide pigment and process for obtaining the same wherein the alumina is 
precipitated onto the pigment under alkaline conditions (pH greater than 10 ) for improved pigment 
dispersibility in plastics (See column 2, lines 5-9). Therefore, It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have deposited outer alumina 
layer in cited prior art pH greater than 10 with the expectation of providing the desired for 
improved pigment dispersibility in plastics, as taught by Brand et al '318. 
19. Claims 2, 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bettler et al . 
'278 in view of Tooley '237/Pritchard et al in view of Tooley '237/, further in view of Brand et al 
(US 5,700,318). 

As to claim 2 , the cited prior art fails to teach that alumina is deposited under the silica 
layer. Brand et al '318 teach that durability and low chemical and photochemical reactivity is 
typically obtained by coating a pigment with silica, alumina , and other metal oxide coatings (See 
column 1, lines 20-26). Brand et al '318 teach that alumina-coated TiC>2 pigment (See column 3, 
lines 5-6) having a first coating of boehmite alumina, a second coating of amorphous alumina, and 
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a third coating of boehmite alumina exhibit good durability, dispersibility, and optical properties 
in plastic compositions (See Abstract). 

It is the Examiner's position that amorphous silica layer is functionally equivalent to 
amorphous alumina layer. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have formed boehmite alumina as a first layer, amorphous silica layer and a 
third boehmite alumina layer on Ti02 pigment particles of the cited prior art with the expectation 
of providing the desired good durability, dispersibility, and optical properties in plastic 
compositions, as taught by Brand et al'3 1 8. 

As to claim 3 , Brand et al'318 teach that U.S. Pat. No. 3,409,454 discloses an alumina- 
coated titanium dioxide pigment and process for obtaining the same wherein the alumina is 
precipitated onto the pigment under alkaline conditions ( pH greater than 10 ) for improved pigment 
dispersibility in plastics (See column 2, lines 5-9). Therefore, It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have deposited outer alumina 
layer in cited prior art pH greater than 10 w ith the expectation of providing the desired for 
improved pigment dispersibility in plastics, as taught by Brand et ar318. 
20. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pritchard et al in 
view of Tooley '237/Pritchard et al in view of Brand et al '796/, further in view of Jacobson (US 
5,340,393). 

Pritchard et al in view of Tooley '237/Pritchard et al in view of Brand et al '796/ are 
applied here for the same reasons as above. Pritchard et al in view of Tooley '237/Pritchard et al in 
view of Brand et al '796/ fail to teach that silica is deposited at pH of at least 10. 
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Jacobson teaches that silica deposited on Ti02 particles by forming an aqueous suspension 
of the particles, adding a dispersion aid such as citric acid (See column 1, lines 55-56) and heating 
with agitation to a temperature in the range of 60°C to 100°C, then adding an alkali silicate 
solution (See column 1, lines 47-69) and maintaining pH in the range of 7 to 11 provides non- 

i 

agglomerated T\0 2 particles coated with dense amourphous silica (See column 2, lines 1-5). 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have carried out silica deposition in cited prior art at a temperature in the range of 60°C to 
100°C and maintaining pH in the range of 7 to 1 1 with the expectation of providing the desired 
non-agglomerated TiC>2 particles coated with dense amourphous silica, as taught by Jacobson. 
21. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bettler et al '278 in 
view of Tooley '237 and Tooley et al (US 5,562,990) or Pritchard et al in view of Tooley '237 and 
Tooleyetal (US 5,562,990). 

Bettler et al '278 in view of Tooley '237/Pritchard et al in view of Tooley '237 are applied 
here for the same reasons as above. As was discussed above, Tooley '237 teach that the coated 
TiC>2 may be further treated with organic material, such as organosilane having the formula 
SiR.sub.l R.sub.2 R.sub.3 R.sub.4, wherein least one R group is a non-hydrolyzable non- 
functional organic group and at least one R group is a hydrolyzable group selected from the group 
consisting of alkoxy (See column 4, lines 59-67). Silane coatings are disclosed in U.S. Pat. No. 
5,562,990 (See column 5, lines 1-2). 

Tooley et al '990 teach that organosilane is octvltriethoxvsilane . 
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Conclusion 



22. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Elena Tsoy whose telephone number is 571-272-1429. The examiner can 
normally be reached on Monday-Thursday, 9:00AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Timothy Meeks can be reached on 571-272-142323. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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